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@ Thermal transfer image recording material and method of its production. 

® h^^t^ tran ^ er material comprising a support having thereon an image-receiving layer 

having an image therein, a transparent UV absorbing layer and a transparent UV set mhhiyS in thfe 
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The present Invention relates to an image-bearing image-receiving sheet for thermal transfer recording and 
a method of its production, specifically an image-bearing image-receiving sheet for thermal transfer recording 
which offers improved image preservability. prevents the falsification of the image or thermal transfer recording 
medium itself and offers improved durability for the thermal transfer recording medium, and an efficient method 
of its production. 

More specifically, the invention relates to a card-sized image-recording material which bears a distinct gra- 
dation image with high durablity without using a laminate film and which is not fbrgeable or alterable, and a 
method of rapidly producing such an excellent card-sized Image-recording material which is free of Image dam- 
age by sublimation dyes even in UV irradiation during the production process and produces no cutting dust as 
with the use of a laminate film. 



BACKGROUND OF THE INVENTION 



Traditionally, there have been investigations of color recording methods for color hard copies based on Ink 
Jet, electrophotography and thermal transfer recording, for instance. 

Among these methods, thermal transfer recording has some advantages, including easy operation and 
maintenance and permission of equipment size reduction and cost reduction. There are two modes of this ther- 
mal transfer recording method. 

In one method, a transfer sheet having a melting ink layer on the support is imagewise heated by a laser 
beam or thermal head to melt-transfer the melting Ink layer onto an image-receiving sheet for thermal transfer 
recording. In the other method, the heat diffusion transfer method, an ink sheet for thermal transfer recording 
having on the support an Ink layer containing a heatdiffusible dye (sublimation dye) is used to diffuse and trans- 
fer the heat diffusible dye onto an Image-receiving sheet for thermal transfer recording. 

The heat diffusion transfer method has recently drawn much attention as yielding color images with con- 
tinuously changing color density by superpose recording of cyan, magenta and yellow colors, since It permits 
image gradation control by changing the amount of dyes transferred according to thermal energy change hi 
the thermal head. 

However, the conventional heat diffusion transfer method has a drawback of essentially poor image pre- 
servability. In comparison with the recording images obtained by ordinary sflver salt photographic methods, the 
storage period is shorter, which hampers the practical application of this method to personal identifying photo- 
graphs and other fields where high image preservability is essential. 

The present Invention has been made to solve the problems described above. Accordingly, the present 
invention relates to a thermal transfer image-recording material which offers improved image preservability, pre- 
vents the falsification of the image or the thermal transfer image-recording material itself and offers improved 
durability of the thermal transfer image-recording material, and a method of its production. 

Developed with the aim of accomplishing this object, the present invention provides a thermal transfer ima- 
ge-recording material comprising an image-bearing image-receiving layer, a UV-absorbing resin layer and a 
UV-setting resin layer, an of which are formed on the support in this order, and a method of producing a thermal 
transfer image-recording material wherein the image-receiving layer of an image-receiving sheet for thermal 
transfer recording, composed of the support and the image-receiving layer, and the ink layer, containing a heat 
diffusible dye. of an ink sheet for thermal transfer recording are superposed and imagewise heated to transfer 
an image to the image-receiving layer, this image foimation surface is covered with a UV-absorbing resin layer 
and then covered with a UV-setting resin layer, which layer Is then set by UV irradiation. 

Traditionally.awide variety of IDcardshave been used, including identification certificates, driving licenses 
and membership certificates. The ID card usually bears a personal figure image for identification of the card 
owner and various pieces of other information. The personal figure image can be prepared as a gradation-infor- 
mation-bearing image because it usually has varied density. The various pieces of other information include 
the address, name, date of birth and position of the card owner and the validation date of the card in the case 
of personal identification certificates, and the date of birth, name, license number of the card owner and the 
license category in the case of driving licenses. These pieces of information, written in characters, numerical 
figures, symbols, etc.. can be prepared as a character-information-bearing image. 

Currently there are two methods of forming a gradation-information-bearing image for ID cards, namely the 
sublimation transfer method and the silver halide photographic method. Irrespective of which method is used 
to form the gradation-information-bearing image, a key to ID cards is to perfectly prevent the forgery and alter- 
ation thereof. It is very evident why ID cards should not be forged or altered. 

Traditionally, to prevent the forgery and alteration of ID cards, it has been recognized as effective to lami- 
nate the ID card with a transparent sheet (this method is also referred to as the laminate method for short) or 
to coat the ID card with a UV-setting resin and then irradiate ultraviolet rays to set the UV-setting resin to form 
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a set film (this method is also refeired to as the UV inadiation method for short). 

However, even when the ID card having a gnadab'on-infofmation-bearing image formed on the Image- 
receiving layer by sublimation thermal transfer is laminated with a transparent sheet, the image-receiving layer 
and the transparent sheet can easily be detached from each other, since the image-receiving layer itself is a 
5 thermoplastic resin sheet, for instance, and the transparent sheet is also a thermoplastic resin sheet Therefore 
transparent sheet lamination cannot perfectly prevent the forgery or alteration. ' 

Also, the gradation-irrformation-c earing image formed on the image-receiving layer by sublimation thermal 
transfer poses a problem of image damage by heating upon lamination of the transparent sheet on the ID card 
because this Image is formed by a sublimation dye. In other words, tn case of excessive heat being added in 
io order to obtain a sufficient adhesion, the oradattorHinforrnatJon-bearing image formed on the image-receiving 
layer by sublimation thermal transfer has no endurance against the lamination treatment 

When laminating the ID card with a transparent sheet the transparent sheet usually has an area larger 
than that of the ID card. Specifically, a transparent sheet having an area larger than that of the ID card is placed 
on the gradation-lnfomiation-bearing image formation surface of the ID card, followed by heat treatment after 
is which the transparent sheers portion sticking out from the ID card is cut out Therefore, the ID card lamination 
method produces transparent sheet cutting dust a problem of occurrence of much cutting dust is posed where 
a large number of ID cards are prepared. 

When a protective layer is formed by W irradiaOon 
marJon-bearing image formed on the Image-receMng layer by sublimation thermal transfer, coating a UV-set- 
30 ting resin on the graoatton^nfomratton-bearfng Image surface results rn blurs in the gradation-lnformatJon- 
bearlng image formed by sublimation dye, which poses a problem of loss of Image distinctness. Since the ID 
card will not ensure the Mortification of the card owner. If the personal figure image, a gradation-information- 
bearing image, is blurred, this UV Irradiation method is critically faulty so that it cannot be adopted for the ore- 
parationof IDcards. ,...» ^ 

25 On the other hand, with respect to the ID cards having a gradation^rifonnatJon-bearing image formed by 
the silver salt photographic method, there is no problem as with the ID cards having a gradattorHnformatJon- 
beartng Image formed by the sublimation thermal transfer method, it requires much time to prepare ID cards 
because it requires a large number of processes such as development fixation and bleaching to form the gra- 
dafon-information-bearing image. Therefore, the method of ID card preparation based on silver salt photo- 
ao graphy is not applicable at all where a large number of ID cards should be prepared rapidly. 

The present invention has been developed In the circumstances described above. The object of the inven- 
tion fa to overcome the problems described above and provide a urrfbrgeable, unalterable card-sized image- 
recording material having a distinct gradarJon-lnfbrmation-bearing image with high durability using no laminate 
films, and a method of rapidly producing such an excellent card-sized image-recoitJing material wherein the 
35 image is not damaged by sublimation dye even in UV Irradiation during the production process and no cuttJna 
dust is produced as with the use of laminate fOm. 

With the aim of accomplishing the object described above, the present inventors made investigations fo- 
cusing mainly on some points, which are described below with reference to an example of issuing ID cards 
such as driving license certificates. 
n The inventors first directed their attention to the fact that sublimation thermal transfer is very advantageous 
over silver salt photography in that It is much more rapid in smooth formation of a color photographic facial 
image. The inventors also directed their attention to the fact that operation and equipment can often be simpli- 
fied with advantage by printing ID data and common data such as those in characters or codes by hot melt 
thermal transfer or sublimation thermal transfer. 
s In this case, however, the inventors considered that a satisfactory result can be obtained by printing the 
gradation-information-bearing image by sublimation thermal transfer while printing the image which should not 
necessarily be a gradation-information-bearing image by hot melt thermal transfer, and that these methods may 
be appropriately selected as the case may be. 

In the case of images printed by sublimation thermal transfer (e.g.. color photographic facial images) there 
> b a problem of blurs and discoloration in the sublimation dye image due to heat upon lamination treatment when 
it is attempted to laminate the image in perfect adhesion with the laminate material to protect the image or the 
image recording material or to prevent the falsification of the image. 

The inventors thus directed their attention from the lamination method to the traditional method in common 
use for silver salt photographic images. In which a protective film comprising a UV-setting resin film is formed 
on the image, to use ft to provide protection and durability for the image or image-recording material This pro- 
tectee film formation method can easily be achieved by coating a coating agent containing a UV-setting resin 
on the entire or desired partial surface of the image-recording material and setting the resin or monomer by 
UV irradiation, which method should ensure more rapid obtainment of the desired effects with no heating 
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SUMMARY OF THE INVENTION 



With the aim of solving these problems, the present Inventors made further investigations. Soedficailv fl „ 
appropriJep«,tec«velayere.8. transfer foi m^^^^u^face^^^S^. 

10 TT n *ZT ^ the *»*™»«« mating agent contain^a^C re^ S 
via the protective layer, whereafter the above-mentioned protective film comprfeing a UV^ettn^^y^s 

Sl^Si ■ tha - an ^r C ° nlin9 ^ ^ be obtained whSTha^ a d b «nct and^g^ 
T^Z^^T- 9 T, ^ Pr0teCti0n 8,1(1 ^rabDity free of blurs in the subliLtion 

thermal transfer dye image. Also confirmed was that this method Is advantageous in that various sizes and 

E !Sf IT there 1"° Pr0Wem * ° CCtJfrence of dust <* thecal deformation S tSe 
card substrate, which has been among the major problems occurring during lamination treatment The Jentors 

» olt^rrSr ^ "T ^ "Jdeveioped the prT^oT 

«™? P ^ ^ ? almofso,vin 9 me P™°lems described above, the present invention provides an ima- 
LT 0 ^ C °S? ln9 3 Card ^ 2ed « fl^tion^c^n^^Zg^^d 

bearin «n«ge iayer formed on the surface of the substrate by rK^tthen^ 

fransfer. a fransparent protective layer protecting the image formed by the sublimation dye and a substantial 
25 transparent setdng protective iayer set by UV irradiation on the entS surface 7the suSrate tSSEfS 
^parent protective layer, gradation-information-bearing image layer and c^aracteXrrn^otSan^ 
^r'^ f ab0V l a :l a an toge«Lding materiS^C^cess 9 

su^H^fh^ ,ma9e layer b fr™* °" of a caroled substrate^ 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

^""Ifeaschematicv^^ 

presem U i^ton SChematiC * mode of ^ transfer image^ecording materia, of the 

« VfeW ° f 8n0ther m0d6 ° f *" themal ^ge^ecording material of the 

laverraTTl^^ 

layer (3). a UV-absorbing resin layer (4).and a UV-setting resin layer (5). 

ttoJ r."^T2!? n ? VfeW ? 8 ° f the ima ^ co «'ing material of the present invenfion. 

In these figures, the symbols respectively denote an image^ecording material (A), a support (1a) an ima 

.tXToVSierri" STTS n9 T ™ ™ ' *"* « ^^ g ZZ 

SJinlae f3 a " 3 ^^-^""ation-bearing image (2). a gradation-infoLtion- 
Deanng image (3). a transparent protective layer (4) and a setting protective layer (5). 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is hereinafter described in detail. 
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The thermal transfer image-recording material of the present invention is not subject to limitation with res- 
pect to its structure except for the essential requirement that an image-receiving layer which bears an image 
(recording image), a UV-absorbing resin layer and a UV-setting resin layer are formed on the support in this 
order. For example, adhesion improving layers, cushion layers. Insulating layers and other layers may be for- 
med between the support and the image-receiving layer, and the back face of the support may be provided 
with backing layers and writing layers. Also, the surface of the image-receiving layer may be provided with lub- 
ricating layers and peeling layers, and the image-receiving layer may be of a multiple-layered stmcture. 

Modes of the so structured thermal transfer image-recording material of the present invention are shown 
in Figures 1 through 4 (the common symbols denote the same elements). 

Figure 1 shows a basic structure of the thermal transfer image-recording material, wherein the image- 
receiving Iayer3 bearing the image 2, the UV-absorbing resin layer 4 and the UV-setting resin layer 5 are formed 
on the support 1 1n this order. 

In the thermal transfer image-recording material illustrated in Figure 2, the UV-absorbing resin layer is pro- 
vided partially on the image-receiving layer 3 bearing the image 2. In the thermal transfer image-recording ma- 
terial illustrated in Figure 3, the adhesion improving layer 6 is provided between the support 1 and the 
image-receiving layer 3 in addition to the structure of Figure 2. In the thermal transfer image-recording material 
ilustrated in Figure 4, the writing layer 7 Is provided on the back face (opposite to the image-receiving layer) 
of the support 1 in addition to the structure of Figure 3. 

In any case, having the basic structure described above, the thermal transfer image-recording material of 
the present invention offers excellent image preservabflity, prevents the falsification of the image and the ther- 
mal transfer image-recording material itself and offers improved image durability. 

Support 

It b preferable to add a white pigment such as titanium white, magnesium carbonate, zinc oxide, barium 
sulfate, silica, talc, clay or calcium carbonate to the support to improve the distinctness of the image formed in 
the process which follows. 

Although the thickness of the support varies depending on the use, it is preferably 60 to 1000 urn. 

When the support itself has an image receiving property, the support may also serve as the image-receiving 
layer described below. 

image-receiving layer 

The image-receiving layer for the present invention may be an ordinary known image-receiving layer for 
sublimation thermal transfer. This image receiving layer contains a binder and additives used as necessary. 

In the present invention, the total amount of additives added normally ranges from 0.1 to 50% by weight 
of the amount of binder. 

In any case, the amount of additives added is preferably such that the desired image durability is not affec- 
ted. 

Formation of image-receiving layer 

The image-receiving layer can be formed, for example, by the coating method in which the starting com- 
ponents thereof are dispersed or dissolved In a solvent to prepare a coating liquid, which is coated and dried 
on the support, or by the lamination method in which the starting components are melt extruded and laminated 
on the surface of the support 

Coating can be achieved by known conventional coating methods such as gravure roll coating, extrusion 
coating, wire bar coating and roll coating. 

Examples of solvents for these coating methods include tetrahydrofuran, methyl ethyl ketone, toluene, 
xylene, chloroform, dioxane, acetone, cyclohexanone, ethyl acetate and n-butyl acetate. 

The image-receiving layer is formed on the surface of the support with a dry thickness of normally 1 to 50 
urn, preferably 2 to 20 urn. 

The surface of the Image-receiving layer may be coated with a peeling layer containing a peeling agent 
(the above-mentioned silicon resin, modified silicon resin, silicon oil film or set silicon oil film) to facilitate the 
prevention of fusion with the ink sheet for thermal transfer image recording. The thickness of this peeling layer 
is normally 0.03 to 2.0 urn. 
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Ink sheet for thermal transfer recording 



This Ink sheet for thermal transfer recording Is used to form an Image on the Image-receiving layer des- 
cribed above. It may be configured with the support and an ink layer containing a heat diffusible dye formed 
thereon. 



Ink layer containing a heat diffusible dye 

The ink layer containing a heat diffusible dye essentially contains the heat diffusible dye and a binder 
This method as well makes it possible to obtain a color image with color photographic tone. In addition 

this method is advantageous In that it obviates the necessity for exchange of heat-sensitive sheets for thermal 

transfer recording as described above. 



UV-absorbing resin layer 



The UV-absorbing resin layer comprises a thermoplastic resin and a UV absorbent, which are the essential 
components, and additives used as appropriate. 

1. Thermoplastic resin 

Desirably, the thermoplastic resin shows relatively good thermal adhesion with the Image-receiving layer 
is substantially transparent and offers low diffusion for the image-forming heat diffusible dye. Examples of sub^ 
stantially transparent thermoplastic resins which show relatively good thermal adhesion include polyester 
resins, ethyienic resins such as EVA and EEA, vinyl chloride resins such as vinyl chloride-vinyl acetate 
copolymers, acrylic resins such as PMMA and other adhesive resins in common use as laminate materials 
The thermoplastic resin offering low diffusion for heat diffusible dyes preferably has alow Tg value Specifically 
the thermoplastic resin preferably has a glass transition point of 40 to 120°C. though the glass transition point 
varied depending on the diffusibiiity of the heat diffusible dye used. The thermal transfer image-recording ma- 
tenal incorporating a thermoplastic resin whose glass transition point is lower than 40°C is unsuitable for use 
as a thermal transfer image-recording material where high image preservabmty is required because it under- 
goes considerable blurs of images due to diffusion of the heat diffusible dye and because the long-term heat 
endurance is poor. Thermoplastic resins having an excessively high glass transition point can faD to offer sabs- 
factory adhesion upon thermal fusion or thermal transfer in the intermediate process for the production of the 
thermal transfer image-recording material. 

2. UV absorbent 

Examples of UV absorbents include the compounds described in Japanese Patent Publication Open to 
Public Inspection (hereinafter referred to as Japanese Patent O.P.I. Publication) Nos 158287/1984 
74686/1988. 145089/1988. 196292/1984. 229594/1987. 283595/1986 and 204788/1989 and other publi^ 
cations, and known compounds known to improve the image durability in photographic and other image-record- 
ing materials. 

The amount of UV absorbent added is preferably not less than 0.1 g/m*. more preferably not less than 0 5 
g/m* If the amount of UV absorbent added is less than 0.1 gm* the image preservabBity obtained can be insuf- 
ficient 



Formation of UV-absorbing resin layer 



The UV-absorbing resin layer is formed atleast on the image formation surface of the image-receiving layer 
To so form a UV-absorbing resin layer, the UV-absorbing resin layer is first formed on the substrate and 
thermally transferred to the image formation surface of the image-receiving layer by means of a thermal head 
or hot stamp, or a UV-absorbing resin sheet is thermally adhered directly on the image formation surface of 
the image-receiving layer. Thermal transfer using a thermal head can be achieved under conditions which are 
normally used for hot melt thermal transfer. 

Examples of the substrate include plastic films which are heat-resistant per se or have been provided with 
heat resistance. Specifically, a plastic film for the support for the ink sheet for thermal transfer recording or a 
plastic film provided with a backing layer such as a heat-resistant lubricating layer is preferably used Although 
the thickness of the substrate varies depending on the method of transfer, it is preferably 3 to 10 urn from the 
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aS^/r«« t ? e "r al COnducth '''** «*» a head for transfer. Direct thermal adhesion of the UV- 

absorbwgreslnsheetcanbeaehievedbythehotstampmethodcrthel^^ 

UV-setting resin layer 

5 

««J2H^ V T° ttina Iayer for 1,16 P" 686 " 1 Invention aims at preventing image damage due to friction 
^SfhC i pr ^f^ waaa y a 9 ainst «"vents etc. and providing preventive quality against the falsifr 
cation by avoiding the atmospheric exposure of recorded image. 

«, ^hi'" Jf 1 " 3 * ^fl^ 1600 ^^ material of the present invention, a substantially transparent UV- 

V- W S^J W i " Bdiat}0n b formed °" me en « re °f image-receMng layer Including 

the UV-absorbJng resin layer described above. 

Formation of UV-setttng resin layer 

15 ur,™* U Y-* eMi l n 9 ^ Jayer can be formed by coating a coating agent containing a UV-setting resin on the 
image-receiving layer including the UV-absorbing resin layer described above and irradiating ultraviolet rays. 

1. Coating agent 

so Common UV-setting resins are radical polymerizable acrylate resins and cationlc pdymerfzable epoxy 
resins, and both types can be used for the present invention. 

The present invention is hereinafter described with reference to the drawings. 

Figure 5 Is schematically shows a full or partial cross-sectional view of a preferred mode of the Image- 
recording material of the present Invention. This figure is not to be construed as limitative on the image-record- 

nHH^L , T"*" 1 bU * b 9Ven P^ 86 p,ain| y describe fmage^cording material and 
method of the Invention. 

In Figure 5, the image-recording material A has a substrate 1 prepared by forming an image-receiving layer 
1 b on one face of a support 1a On a given surface of the image-receiving layer 1 b are formed a gradation- 
information-bearing image 3 formed by sublimation thermal transfer and a charecter-inforrnation-bearing image 
TT* melt thefma ' °" ^ surface of the gradatton-infbrrnation-bearing image 3 is formed 

a transparent protective layer 4. and on the entire surface of the substrate 1. having the gradation-irrformation- 
beajing image 3 with the transparent protective layer 4 and the character-infoimation-bearlng image 2. is for- 
med a setting protective layer 5. and on the opposite face of the substrate 1 is formed a writing layer 6. 
« _ 8 " bsrtrate - gradaaon-informarjon-bearing Image, the character-lnformatlon-bearing image, the 
35 fransparent protective layer and the setting protective layer, including the mode illustrated in Fnure 5, are 
hereinafter described in detail in this order. 

A. Substrate 

40 te « ^ Substrate ran 1)6 used to Produce an image-recording material of the present invention with no limi- 
tation as long as it permits formation of both a gradation-information-bearing image by sublimation thermal 
transferand a character-infonnation-bearing image by hot melt thermal transfer orsublimation thermal transfer 
and as long as its mechanical properties, such as strength and rigidity, are sufficient to endure card use. For 
~ M« Se ' !^? n ! Ure 8ufficient mechanical properties, a substrate comprising laminated sheets of the same kind 
45 or different kinds may be used. Moreover, it is also possible to use a substrate prepared by printing information 
common among the same kind of cards on a visible layer. It is also possible to use a substrate subjected to a 
contirmable special anti-forgery treatment by physical means such as watermarics to prevent the forgery and 
alteration of the card itself. 

When the support itself is formed with a material capable of forming at least a gradation-infoimation-bearing 
so image, preferably both a gradation-information-bearing image and a character-information-bearing image as 
ano her preferred mode of the substrate for the present invention, the support itself may be used as the sub- 
strate in this case, the support serves as an image-receiving layer which receives sublimation dyes. 

The image-receiving layer may be provided on the support, whether on one or both faces and whether on 
the entire surface or the desired part alone. Also, with respect to this image-receiving layer. In forming a gra- 
ss dation-informauon-bearing image 3 and a characternnformation-bearing image 2 as illustrated in Figure 2. a 
first image-receiving layer 1c. prepared to permit good reception of sublimation dye. and a second image-receiv- 
ing layer 1d. prepared to permit good adhesion of hot melt ink. may be separately provided on a given surface 
of tne support 1a. However, preference is usually given to an image-receiving layer prepared to permit good 
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formation of both a gradabon-informaOorvbearing image and a chararter-irrfomration-twaring image to simplify 
tertrrformabon-beanng layer, the surface of thesupportmay be provided with acushionlayerorlnsulating layer 
5 wZuasZ 9 ^™^™^ 6 SenSitMty 88 d8SCribed h Japa " eSa Patent °- P -«- ™<*«on Nos. 
As another mode of the substrate lor the present invention, the substrate may be formed with a support 
alone which is not capable of receiving sublimation dyes but capable of wed adhering hot melt Ink. In this rase 
to fonn a gnadatiorvinfomiation-bearing image on the surface of the substrate, the image Is first formed on a 
tansferee having an irrage-receiving layer with sublimation dye by sublimation thermal transfer and then the 
10 Jnagethus recorded on the transferee, along with the image-receiving layer of the transferee, is transferred to 
the surface of the support u 10 

The substrate is not subject to limitation with respect to its shape; various sizes and various shapes (indud- 
tog sheets and blocks) can be used. When preparing cards, for instance, a substrate previously prepared to 
fce desired card size may be used, or the bulk substrate may be cut into the desired size at any time ooint 
15 during production of the image-recording material of the present invention 

Also, the substrate may be provided with embossing, signs. IC memories, photomemories. magnetic 
recording layers and other prints and devices as necessary. It is also possible to provide embossing signs 
magn^rewrding layers, etc. in anytime point during (e.g. afterforming the transparent protective layX; 
after producing the image-recording material of the present invention. «yer;or 
» Next, the support and the image-receiving layer are described in detail. 

A.1. Support 

^ ^ m ?ff mat ! rfalS ^ SUPPOft ,ndUde Vari0US Papers Such 83 ordinafV Par*'- «** operand synth- 
T „ ? ^T^' f 0, y st y rene or composite thereof with paper), various plastic films or sheets such 
as white vinyl chloride resin sheets, white polyethylene terephthalate base films, transparent polyethylene 
terephthalate base films and polyethylene naphthalate base films, films or sheets formed with various metals 
and films or sheets of various ceramics. »«siais. 

It is Preferable to add a white pigment such as titanium white, magnesium carbonate, zinc oxide, barium 
sulfate, sanitate, clay or calcium carbonate to the support to improve the distinctness of the Image formed in 
tne process which follows. 

When the image-recording material is prepared as an ID card such as a driving license certificate it is a 
common pracbce to configure the support with a sheet or film comprising a composition of the white pigment 
descnbed above and the vinyl chloride resin described below. TOmero 
When the substrate is formed as a lamination of the support and the image-receiving layer, the thickness 
of the support rs normally 100 to 1000 urn. preferably 100 to 800 urn. When the substrate to formed with the 
support alone, the thickness of the support is normally 100 to 1000 urn. preferably 200 to 800 urn 
| a vJS!L SUte< f e i *P ro T idedwith ^bossing, signs. IC memories, photomemories, magnetic recording 
photomemories, magnetic recording layers and other prints and devices on this support 
A2. Image-receiving layer 

r„ JHT en J? n l Tf* eo f dn a la * er fe formed on the surface of the support, the image-receiving layer can be 
8 ? T d r n ° US 3dditiveS - *" 0386 may * may be formed with a binder alone. The 
^age^ecenring layer for the present invention is used to font, both an image with sublimation dye by subli- 
mation toermal transfer and another image by hot melt thermal transfer. In this case, the dyability of the subli- 
mation dye should be good and the adhesion of the hot melt ink should be good. To obtain such a specially 
?ZnS° 'Receiving layer, it is necessary to select appropriate kinds of binder and additives and 
appropnately adjust their contents as described below. 

The components of the image-receiving layer are hereinafter described in detail. 

A2.1. Binder 

Commonly known binders for sublimation thermal transfer recording can be used as appropriate in the ima- 
ge-recerving layer for the present invention. Examples of binders which can be used for £ pnasen invelon 
include vmyl chloride resins, polyester resins, polycarbonate resins, acrylic resins and various heatSstent 
resms. However, when an actual requirement, such as any heat resistance for the ID card issued exists wtth 
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respect to the image fanned by the present invention, consideration should be given to select one or more kinds 
of b.nder to meet such a requirement If the heat resistance desired is such that the image endures temperatures 
over 60°C. it is preferable to use a binder having a Tg value of over 60°C In view of blurs of sublimation dye 

Although any kind of binder can be selected, preference is given to vinyl chloride resin from the viewpoint 
of image preservabOity and other features. Examples of the vinyl chloride resin include polyvinyl chloride resin 
and vinyl chloride copolymer. Examples of the vinyl chloride copolymer include copolymers of vinyl chloride 
and another comonomer containing over 50 mol% of vinyl chloride as monomer unit 

Examples of the other comonomer include vinyl esters of fatty add such as vinyi acetate, vinyl propionate 
vinyl acetate and vinyl ester of cov/sfatty add. acrylic acid, memaayticacid. alkyl esters thereof such as methyl 
acryiate, ethyl methacrylate. butyl acryiate. 2-hydroxyethyl methacryiate and 2-ethyfhexyi acryiate, maleic add, 
elkyialkyl esters thereof such as diethyl maleate. dibutyl mateate and dtocfyf maleate. and alkyl vinyl ethers 
such as methytvinyl ether, 2-ethylhexyl vinyl ether. lauryMnyl ether, palmHyMnyl ether and stearyl vinyl ether 
Examples of the comonomer Indude ethylene, propylene, acrytonHrle, methacrylonftrfle, styrene. ehloros- 
lyrene. itaconic add and alkyl esters thereof, crotonic add and alkyl esters thereof, dichloroethylene 
tricWoroethylene. halogenated olefins, cycloolefins such as cydopentene. aconitates. vinyl benzoate and ben- 
zoyivinyl ether. 

The vinyl chloride copolymer may be any of block copolymer, graft copolymer, alternative copolymer and 
random copolymer. As the case may be. the vinyl chloride copolymer may be a copolymer with a compound 
having peeling function such as a silicon compound. 

In addition to the vinyl chloride resins described above, polyester resins can also preferably be used in the 
image-receiving layerfor sublimation thermal transfer. Examples of poryester resins which can be used for the 
present invention indude the compounds described in Japanese Patent O.P.I. Publication Nos. 188695/1983 
and 24469671987. Polycarbonate resins can also be used as binders, including the various compounds des- 
cribed in Japanese Patent O.PJ. Publication No. 169494/1987. 

The heat-resistant resin may be any known heat-resistant resin, as long as it has high heat resistance its 
softening point or glass transition point Tg is not extremely low. it is well compatible with the vinyl chloride resin 
described above, and it is substantially colorless. Here, "heat resistance" means that the resin itself does not 
undergo yellowing or other color change nor extreme deterioration of the physical strength during high tem- 
perature storage. 

The heat-resistant resin preferabfy has a softening point of 50 to 200°C and a Tg value of 80 to 150°C. 

Softening points of lower than 50»C are undesirable because fusion can occur between the ink sheet and 
the rmage-receiving layer upon transfer of heat diffusible dye. Softening points exceeding 200<>C are undesir- 
able because the sensitivity of the image-receiving layer decreases. 

Examples of heat-resistant resins meeting these requirements indude phenol resin, melamine resin, urea 
resin and ketone resin, with preference given to urea-aldehyde resin and ketone resin. 

Urea-aldehyde resin is obtained by condensation of urea and aldehyde (mainly formaldehyde), while 
ketone resin is obtained by condensation of ketone and formaldehyde. Depending on the starting material 
ketone, various types are available, all of which can be used for the present invention. 

Examples of the starting material ketone Indude methyl ethyl ketone, methyl isobutyl ketone, 
acetophenone. cydohexanone and methylcydohexanone. 

Examples of easily available urea-aldehyde resins indude Laropearl A81 and Laropearl A101 (both pro- 
duced by BASF). Examples of easily available ketone resins indude Laropearl K80 (produced by BASF). 

The binder seleded from the various resins for the present invention may be hardened with isocyanate 
hardeners. UV-setrJng resins and other means to improve properties, e.g.. improvement in the film strength of 
the image-receiving layer, prevention of sublimation dye fusion upon its transfer and prevention of sublimation 
dye blurs. In addition to these hardeners, appropriate additives may be added to improve the properties of the 
image-receiving layer. 



A.2.2. Additives 



Peeling agents, antioxidants. UV absorbents, light stabilizers, fillers (inorganic micrograms, organic resin 
grains) and pigments may be added to the image-receiving layer. PlastJcizers, hot solvents and other subst- 
ances may be added as sensitizers. 

The peeling agent improves the detachability between the ink sheet for sublimation thermal transfer des- 
cribed below and the image-receiving layer. 

Examples of such peeling agents include silicone oil (including silicone resin), solid waxes such as 
polyethylene wax, amide wax and Teflon powder, and fluorine or phosphate surfactants, with preference given 
to silicone oil. 
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Silicone ofl is available in two types, namely the simple addition type and the setting or reaction type 

with b* d ^ e ** e ^ ,eaddi ^ 

Examples of modified silicone ofl include polyester-modified silicon resin (or siUoon-mrtified polyester 
resin), ^-modified silicon resin (or silicon-modified acrylic resin), urethane-modified silicon resin (or silicon- 
modified urethane re^ cellulose-modified siicon resin (or sflicon-modified cellulose rosin), alkyd-modified 
silicon resin (or sinaon4nod«ed alkyd resin) and epoxy-modified silicon resin (orslicon^nodified epox/resln) 
m^T 00 "! * y# . ^Yoste-modmed siicon resins having polysloxane resin in their main chain prepared bv 
Mock co^lymenzatton of polyester, silicon-modified polyester resins having a dimethylpolysfloxane moiety as 
a side chain bound to the polyester chain, dimemylrxjlysitoxane-polyester block copolymers, altemafinq 
copolymers, graft copolymers and random copolymers can also be used as modified-slicone oO or resin 

In the present invention, it is preferable to add a peeling agent having good compatibility with the binder 
for the image^rvinglayerfromthe viewpoint of hot melt ink transferability, protective layer transferability 
and the ratability of the coating liquid containing a UV^setting resin for the formation of setting protective layer 
When using vinyl chloride resin as binder, for instance, polyester-modified silicon resin is preferably used in 
combination therewith. 

. JWfcd I examples of polyester-modified silicon resins include copolymers of diol and dibasic acid, polyes- 
^^T!^^ T!! b,0Ck *™ caprolactone ring-opened polymers (including copolym- 

er wherein one or both ends of dimethylsaoxane are blocked by the polyester moiety, and vice versa), and 
copolymers comprising the polyester as the main chain and (dimethyl)polysiloxane bound thereto as the side 

Although the amount of such silicone oil of the simple addition type added cannot be set indiscriminately 
because > it vanes ; depending on the type of slicone ofl. it is normally 6.5 to 50% by weight, preferably 1 to 20% 
by weight of the binder in the image-receiving layer. 

... E » n y to> ° f 8l »«>ne °fls of the setting or reaction type include reaction setting silicone ofls. light setting 
silicone ofls and catalytic setting silicone oils. 

° freaCtk l n Settlns sBicone oas indude mose P re P ared ^ reaction setting of amino-modrfied sili- 
cone oil and epoxy-modified silicone oil. 

oi of ^y* 5 settin 9 or light setting silicone oils include KS-705F-PS. KS-705F-PS-1 and KS-770- 

o,l Sff? 1 ? 86 Settin9 Sili00ne ^ produced bv Shin-Etsu Chemical Co.. Ltd.). and KS-720 and KS-774- 
HL-3 (both light setting silicone oils, produced by Shin-Etsu Chemical Co.. Ltd.). 

The amount of these setting silicone ofls added is preferably 0.5 to 30% by weight of the binder for the 
image-receiving layer. 

On a partof the surface of the image-receiving layer, a peeling agent layer may be provided by. for example, 
coating and then drying the peeling agent in solution or dispersion In an appropriate solvent 

«™S!£? ?^™ dant lndUde 0,6 antoxid antedescribed in Japanese^ Patent O.P.I. Publication Nos. 
18278571984 130735/1985 and 127387/1989 and known compounds which are used to improve the image 
durability in photographic and other image recording materials. 

n ofTS"? U" W absort>ent and "9 nt staba «' '"elude the compounds described in Japanese Patent 
SaiSloS? ^2t,? H T 984, 74686/1988. 145089/1988. 196292/1984. 229594/1987. 122596/1988. 
283595/1986 and 204788/1 989 and known compounds which are used to improve the image durability in photo- 
graphic and other image recording materials. 

inH.I? 3 °/ ? BerJnd,,de ^ante micrograms and organic resin grains. These inorganic micrograms 
indude silica gel. calcium carbonate, titanium oxide, acid clay, active clay and alumina. The organic micrograms 
include grains of resins such as fluorine resin, guanamine resin, acrylic resin and silicon resin. Although varying 

nJTlnv T ^ amOUnt 0f mese lnor 9 anic or or 9 anic resi " Srains added is preferably 

U.I to 70% by weight 7 

... Tv P ical exan ;Ples of the pigment include titanium white, calcium carbonate, zinc oxide, barium sulfate 
silica, talc, clay, kaolin, active clay and acid clay. 

hi. fSTUS 88 H ^ ' P ! asticizer include Phthalates such as dimethyl phthalate. dibutyl phthalate. dioctyl phala- 
nx! „ > °* P 1 ' Wme,litates sucn as ooty trimellitate. isononyl trimellitate and isodecyl trimellitate. 
pyromenitates such as octyl pyromellitate. adipates such as dioctyl adipate. methyllauryl adipate. di-2-ethyl- 

^ e^Z* % 3 ? 7 3 r' adipate> °' eateSl succinates . ™'e a tes. sebacates. citrates, epoxidated soybean 
IX t !f °". e P°xystearic acid epoxys. phosphates such as triphenyl phosphate and tricresyl 
' Ph0sp k h,tes «"* f P hos Phite. Tris-tridecyl phosphite and dibutyl hydrogen phosphite and 

£ fn 1 , V Slycolate and butyiphthalylbutyl glycolate. Since the addition of plas- 

ty t^no/ T'Z ! th f ima9e P reservabilit y- the amo «"t of plasticizer added normally ranges from 
0. 1 to 30% by weight of the binder in the image-receiving layer. 
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A.3. Writing layer 

On the face opposite to the image-receiving layer formation face of the support there may be formed a writ- 
ing layer. When the image-recording material is prepared as an ID card such as a driving license certificate it 
is very preferable to provide a writing layer. This is because it is advantageous to form a writing layer in that 
various pieces of information can be written on the ID card. 

The writing layerforthe present invention is not described in detail here. Fbrdetals, refer to the description 
given under the heading •Writing layer* in Japanese Patent O.PJ. Publication No. 205155/1989, line 14, upper 
right column, through One 2, lower right column, page 4. 

A.4. Production of substrate 

The substrate for the present Invention can be produced by the coating method in which the starting com- 
ponents of the image-receiving layer is dispersed or dissolved in a solvent to yield an image-receiving layer 
coating liquid, which is coated and dried on the surface of the support 

The substrate can also be produced by the lamination method In which a mixture of the image-receiving 
layer components is melt extruded and laminated on the surface of the support 

Examples of the solvent for the coating method include conventional solvents such as water, alcohol 
methyl ethyl ketone, toluene, dtoxane and cydohexanone. 

The lamination method can be used in combination with coextrusion. 

The Image-receiving layer may be formed on the entire surface of the support or on a part of the surface 
of the support 

The thickness of the Image-receiving layer formed on the surface of the support is normally about 2 to 50 
jim, preferably about 3 to 20 urn. 

When the image-receiving layer itself serves as the support because of its selfcsupportabflity and also as 
the substrate. Its thickness is preferably about 60 to 200 um. preferably about 90 to 150 um. 

With respect to this Image-receiving sheet for thermal transfer recording, the Image-receiving layer may 
be provided with a peeling layer containing a peeling agent (the above-mentioned sflicon resin, modified-sflicon 
resin, sflicon oO flm or hardened sflicon ofl film) to enhance the preventive effect on the fusion with the ink layer 
of the ink sheet for thermal transfer recording. 

The thickness of the peeling layer is normally 0.03 to 2.0 um. 

With respect to the substrate for the present Invention, a cushion layer or barrier layer may be provided 
between the support and the image-receiving layer. 

Providing a cushion layer makes it possible to transfer record the Image corresponding to the image infor- 
mation with high reproducibility and reduced noise. 

Examples materials for the cushion layer include urethan resin, acrylic resin, ethylene resin, butadiene rub- 
ber and epoxy resin. s 

The thickness of the cushion layer is normally 1 to 50 um, preferably 3 to 30 um. 

Providing a barrier layer makes it possible to prevent dye diffusion into the support and prevent dye blurs 
in the support Examples of materials for the barrier layer include gelatin, casein and other hydrophilic binders 
and high-Tg polymers. 

B. Gradation-information-bearing image 

The gradation-information-bearing image mentioned herein means an image formed with sublimation dye. 
Many of the images formed with sublimation dye possess monochrome or color gradation. When the image- 
recording material is an ID card such as a driving iicense certificate, the gradation-information-bearing image 
is often a personal figure image. However, when the image-recording material is a prepaid card such as a tele- 
phone card, or a name card or advertising card, the gradation-information-bearing image may be a landscape, 
picture, abstract pattern as well as a personal figure Image. 

The gradation-information-bearing image is formed on the Image-receiving layer by the image forming 
method described below using the ink sheet for sublimation thermal transfer recording described below. 

B.1. Ink sheet for sublimation thermal transfer recording 

The ink sheet for sublimation thermal transfer recording can be configured with the support and an ink layer 
containing a sublimation dye formed thereon. 
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B.1.1. Ink layer containing a sublimation dye 

The ink layer containing a sublimation dye essentially contains the sublimation dye and a binder. 
> B.1.1. 1. Sublimation dye 

Examples of sublimation dyes include cyan dye. magenta dye and yellow dye. 
d JS!? 8 . **" Indude the naphthoquinone dyes, anthraquinone dyes and azomethine dyes 

?!*^ d in Japanese Patent O.P.I. Publication Nos. 78896/1984. 227948/1984. 24966/1985 535^1%? 
' 2222* 13129jyi985 ' 239289/1985. 19396/1986. 22993/1986. 3129* 198* jfiSnm SUSS 
49893/1986. 148269/1986. 191191/1987. 91288/1988. 91287/1988 and 290793/1988 

in jTZfl? 7^? ^ ,ndude 6x9 anthra^'none dyes, azo dyes and azomethine dyes described 
^f nt 0P ' L Pub,ica «on Nos. 78896/1984. 30392/1985, 30394/1985 253595^985 
262190/1986.5992/1988.205288/1988. 159/1989 and 63194/1989 Z53595/1985, 

^s^igrri^g^' pub,icafion No& 78896/1984 - 27594/1985 ' 31560 ' 1985 - 

ina mIT^J****™"* SU ^ mation d ^ areazomethinedyes obtained by coupling of a compound hav- 
product of a phenol, naphthol. p-phenylenediamine or p-amlnophenol derivative. 

the Jm/Jt'^^ COn,aine<, ,0k ,ayef 1,6 any of ma 9« nta and ^n dyes, as long as 
the Image to be formed bmonochromic 

dyes^ayTco'n'Sed* 6 1,1396 10 ^ ^ w more ^ ^ ^ kinds of dye and other sublimation 

The amount of the sublimation dye used is normally 0.1 to 20 g. preferably 0.2 to 5 g per m* of support 
B.1.1.2. Binder 

cellul^n^^ 

hta^SZS ? ' M«oxyp ro pyl cellulose, methyl cellulose. eel- 

bu^. T S 086 acetobut y rate - ™* res| ns such as polyvinyl alcohol, polyvinyl formal, polyvinyl 
Py,r0 ! ,d0ne • P ° lyeSter ' P 0 '^ aCebte " ^'^amide. polyvinyl acetecetal. styrene rel 

Tzxs:™;^"****' p * M * fc! acw and aay,fc add ™ bber — . 

lent adJSSScl" 8 ***** bUtyT3> ' *"* a * iMe resin ' wh,ch nave exce| - 

These various binders may be used singly or in combination. 
^ The we.ght ratio of the binder and the sublimation dye is preferably 1:10 to 10:1. more preferably 2:8 to 

B.1.1. 3. Other optional components 

.he ^z:^z^:^ ed to ink ,ayer containin9 *• subKmation dye - - ^ - *• - 

typeS£e? s ^ compounds such as silicon resin, silicon oii (reaction setting 

der sS 2 2'2 ,CO "- mod,fie t d resin * flu °'™ resin, surfactants and waxes, fillers such as metal micropow 

bS£^£S! s ' ^ WaCk ^ reSi " and se *'"9 agents capable of reaction with 

bmder components such as radiation-activated compounds of isocyanates. acrylics and epoxys. 

and Sn^S?!^ a ?° ^ 40 Prom ° te Mf ' inC,Udin9 * e waxes « ^her fatty acid esters 
and other hot melt substances described in Japanese Patent O.P.I. Publication No. 106997/1984. 

B.1.2. Support 

tono^H^^i b6 U$6d ? r ^ SUPP ° rt f ° r the ink Sheet fof sublima ^n thermal transfer recording, as 
S to^^uSES'* , ? endUr6S heati " 9 USi " 9 3 therma ' h6ad durin9 recordin9 - Specifi- 

Ses12 ZZcl i , , 1™ f " d Sh6etS d6SCribed in Japanese Patent 0PI - Publication No. 193886/1988. 
lines iz through 18, lower left column, page 2. 
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„f J„« *"* n f 8 ? f * esu PP^ fe P referaW y 2to10 ^Thesupportmayhaveasubbiaglayerforthepurpose 
of improvement m its adhesion with binder and prevention of dye transfer and migration to the support. 

On the back face of the support (opposite to the ink layer containing a sublimation dye), an ant^sficWno 
layer may be provided to prevent the fusion and sticking of the head to the support and wrinkling 

The thickness of the antksb'cking layer is normally 0.1 to 1 urn. 

The support is not subject to limitation as to its shape; it may nave any shape, including broad sheets and 
films and narrow tapes and cards. 

B -2- Production of ink sheet far sublimation thermal transfer recording 

^ An Ink sheet for sublimation thermal transfer recording can be produced by dissolving or dispersing the 
various i starting components of the ink layer containing a sublimation dye in a solvent to yield a coating flquld 
for me ink layer containing a sublimation dye and coating and drying it on me swfece of the support 

The binders are used singly or in combination In solution in a solvent or in dispersion in latex. 

Examples of the solvent include water, alcohols such as ethanof and propanol. ceHosofves such as methyl 
cellosolve and ethyl cellosoive. aromatic compounds such as toluene, xylene and chlorobenzene, ketones such 
as acetone and methyl ethyl ketone, ester solvents such as ethyl acetate and butyl acetate, ethers such as 
tetrahydrofuran and dioxane and chlorine solvents such as chloroform and trtehloroethylene. 

The coating process can be achieved by conventional coating methods such as gravure roll sequential 
coating, extrusion coating, wire bar coating and roll coating. 

An Ink layer containing a single sublimation dye may be formed on the entire surface of the support or on 
a part of the surface, or an ink layer containing a binder and a yellow sublimation dye. an ink layer containing 
a binder and a magenta sublimation dye and an ink layer containing a binder and a cyan sublimation dye may 
be formed in a given pattern of repeats in the horizontal direction on the entire surface of the support or on a 
part of the surface. 

The thickness of the ink layer containing a sublimation dye thus formed is normally 0.2 to 1 0 urn. preferably 
0.3 to 3 |im. 

In the present invention, convenience can be offered by forming perforations or making detection marks 
etc for the detection of the positions of zones with different hues in the ink sheet for sublimation thermal transfer 
recording. 

The ink sheet for sublimation thermal transfer recording should not necessarily comprise a support and a 
heat-sensitive layerformed thereon, but may have other layers formed on the surface of the ink layer containing 
the sublimation dye. 

For example, an overcoat layer may be provided to prevent fusion with the image-receiving sheet for ther- 
mal transfer recording and sublimation dye blocking. 

B.3. Formation of gradation-information-bearing image 

To form a gradation-information-bearing image, the ink layer containing a sublimation dye of the ink sheet 
for sublimation thermal transfer recording is superposed on the image-receiving surface of the substrate and 
heat energy is imagewise given to the Ink layer containing the sublimation dye and the image-receiving layer 

The sublimation dye in the ink layer containing the sublimation dye vaporizes or sublimates in the amount 
corresponding to the heat energy given and migrates to the image-receiving layer, where It is received. 

As a result, a gradation-information-bearing image Is formed on the image-receiving layer. 

A thermal head is commonly used as a light source to give the heat energy, but other known means such 
as laser beams, infrared flash light and thermal pens can be used. 

When using a thermal head as a heat source to give heat energy, the intensity of heat energy given can 
be continuously or stepwise changed by altering the voltage or pulse width applied. 

When using a laser beam as a heat source to give heat energy, the intensity of heat energy given can be 
changed by altering the intensity of the laser beam or irradiation area. 

In this case, to facilitate the absorption of laser beam, a laser beam absorbent, such as carbon black or 
infrared absorbent in the case of semiconductor laser, may be contained in or near the ink layer containing the 
sublimation dye. 8 

When using a laser beam, it is recommended to keep in close contact the ink sheet for sublimation thermal 
transfer recording and the image-receiving sheet for thermal transfer recording. 

The use of a dot generator equipped with an acousto-optical element makes it possible to give heat enerav 
in intensities according to dot size. 

When using an infrared flash lamp as a light source to give heat energy, it is recommended to carry out 
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heating via a black or otherwise colored layer as in the case of laser beams. 

Heating may also be carried out via a black or otherwise colored pattern with continuous gradation of image 
density or dot pattern, or by using in combination a black or otherwise colored layer with a negative pattern 
corresponding to the pattern described above. 

Although heat energy may be given from any of the side of the ink sheet for sublimation thermal transfer 
recording, the substrate side or both, it is desirable to give heat energy from the side of the Ink sheet for sub- 
limation thermal transfer recording from the viewpoint of efficient use of heat energy. 

The sublimation thermal transfer recording method described above makes it possible to record a single- 
colored image on the image-receiving layer of the substrate. On the other hand, the following method makes 
it possible to obtain a color image with color photographic tone comprising various colors. 

For example, a color image with color photographic tone comprising different colors can be obtained by 
carrying out thermal transfer according to the respective colors whBe sequentially replacing yellow, magenta, 
cyan and if necessary black heateensiuVe sheets for thermal transfer recording. 

The following method is also effective. In spite of the ink sheets for sublimation thermal transfer recording 
for respective colors, an Ink sheet for sublimation thermal transfer recording having separate zones with res- 
pective colors is used. 

First, the yellow zone is used to thermally transfer the yellow color separation Image, followed by the use 
of the magenta zone to thermally transfer the magenta color separation Image, and so on, whereby yellow, 
magenta, cyan, and if necessary black color separation images are sequentially thermally transferred. 

C. Character-lnformatton-bearing image 

C.1. Hot melt ink sheet 

The hot melt ink sheet comprises a support and a hot melt ink layer formed thereon. It may have other 
layers, as long as its properties are not affected. For example, a peeling layer may be provided between the 
hot melt ink layer and the support, and an interiayer and other layers may be formed between the peeling layer 
and the support Also, other layers may be formed on the hot melt ink layer, such as an ink protective layer on 
the outermost layer. The peeling layer and hot melt ink layer may be prepared to have a multiple-layered struc- 
ture as necessary. 

Next, the configuration of the hot melt ink sheet for the present invention is described in the order of the 
support, peeling layer and hot melt ink layer. 

C.1.1. Support 

The support for the hot melt ink sheet desirably has good heat resistance and high dimensional stability. 

Examples of materials for the support include the films and sheets described in Japanese Patent O.P.I. 
Publication No. 193886/1988, lines 12 through 18, lower left column, page 2. 

The thickness of the support is normally not more than 30 urn, preferably between 2 and 30 urn. If the thick- 
ness of the support exceeds 30 um, thermal conductivity deterioration can result in printing quality degradation. 

The hot melt ink sheet is not subject to limitation as to the configuration of the back face of the support; 
for example, a backing layer such as an anthsticking layer may be provided. * 

C.1.2. Hot melt ink layer 

The hot melt ink layer comprises a hot melt compound, a thermoplastic resin, a colorant and other com- 
ponents. 

Any hot melt compound can be used, as long as it is commonly used in the hot melt ink layer for this kind 
of hot melt ink sheets. Examples of such hot melt compounds include low molecular thermoplastic resins such 
as polystyrene resin, acrylic resin, styrene-acrylic resin, polyester resin and polyurethane resin and the subst- 
ances exemplified in Japanese Patent O.P.I. Publication No. 193886/1988, line 8, upper left column through 
line 1 2, upper right column, page 4, and rosin and rosin derivatives such as hydrogenated rosin, polymerized 
rosin, rosin-modified glycerol, rosin-modified maleic resin, rosin-modified polyesterresin, rosin-modified phenol 
resin and ester rubber, and phenol resin, terpene resin, ketone resin, cyclopentadiene resin and aromatic hyd- 
rocarbon resin. 

These hot melt compounds preferably have a molecular weight of not more than 10,000, more preferably 
not more than 5,000 and a melting point or softening point of 50 to 150°C. 
The hot melt compounds may be used singly or in combination. 
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^^h^T^ff ° reSi " S 03,1 ta USed ln * e hot meM ink ' a V er . inc,udi "9 which are common.,, 
PatentO.P... PuW ^ 

Any colorant can be used in the hot melt ink layer with no limitation, as long as it is commonly used in A. 
SESZZSTI,** k '^ fh0tme,Unk8heet8 - ^Ptes of such coloraS Include thToZS^! 

These colorants may be used singly or in combination as necessary 
is nJ^^r 18 " 6 ' tt,era 8dded 0ttleradditives - as l0 "9 »* *e objectof the present invention 

nmJI^Sf T ""f" 8 flUOfine Retort, for Instance. The presence of fluorine surfactant 
prevents the blocking phenomenon In the Ink layer. wnacwm 

« ^^^^Z^l^^ rniCr ° 9ra,ns ' ,no «9 ante -"foograins or incompatible resin to improve the 

charact ^ nfo ^atfan-be a ring Image. I.a. the sharpness In the chara^*™ 
ThetnictaessoflheiK)tii»ltinklayerfenormally0.6to 
nm ^S n h * e B ^, me,t ******* be formed by the organic solvent method. In which the components 

a, an ^S,!^ SET!?** b6,n9 • 0ft,n6d ° r metted ^ heaan fl' K te P re fe« We to prepare it by coating 
20 an emulsion or solution of the components in water or organic solvent ' 9 

« a „ T ^ e ^ ta, ""^J* 0 *** components in the coating liquid for the hot melt ink layer is set nor- 

mally in the range from 5 to 50% by weight y • 

coatm?*" 9 ^ ^ 0rdinary meth ° ds ' ,ndudfn9 wire bar ^flng. squeeze coating and gravure 

25 Although at least one hot melt ink layer is necessary, two or more hot melt ink layers with different types 
or contents of colorants, different ratios of thermoplastic resin and hot melt compound may be foZo 

C.1.3. Peeling layer 

30 »f tel?^ ""I*!!! ? f0 U!' n9 0,6 Pee "" 9 layer te to ensure satisfa <*°my rapid detaching and transfer of 
at least the layers formed on the peeling layer (at least one of which layers contains a colorant) upon heaing 

InSTuiT 6 ^ ^ ZTf" 8UCh 89 8 them,a ' hMd durin * *•">• ^^n. A hot melt con? 

? TT 13 8dded 10 Prepare 8 ' ayer Wh6rei " propertfes of »• hot me,t ^Pound. 
specifically the excellent peeling property dominates. 

compound and/or a binder resin such as a thermoplastic resin. 

The hot melt compound used as the major component of the peeling layer is any known one. including the 

n^T 3 T^ lr 1 JapaneS ° Patent ° PJ - PuWicati0n No ' 193886/1988. lines 8. upper left column 
page 4 through line 15. upper right column, page 5. ' 

40 erab^l^T^ 

IwtlZ^T. IT*' Para ^ n WaXOrCamauba havi "9 * melting point or softening point of 50 to 

S or soZZ detachabi,i * P**»MY ■*•» speed printing 9 }*, low meifing 

points or softening points can cause a failure of peeling under ordinary conditions. 
« These hot melt compounds may be used singly or in combination 

to J^'„ nd o er T ,n ** f ee " nS layerortne the ""oplasticresinusedasacomponentthereofisnotsubiect 

so omvSSl Ptoa - 0f *? thennop ' ast, ' c resIn inc,ude ethvle " ic copolymers such as ethylene-vinyl acetate resin. 

h I ^ ^ ^ O 01 *"**™ ™ ln - PoWHn resin, acrylic resin and cellulose resin. As the 

Easterner ?1? »^ a ^ Sins f ch - chloride resin - rosi " petroleum resin, ionomer resin, 
elastomers such as natural rubber, styrene-butadiene rubber, isoprene rubber and chloroprene rubber, rosin 

terpenone resin, cyclopentadiene resin and aromatic resins. „ 
S ? the 4 sesubstances - ethyleniccopolymers such as ethylerie-vinyl acetate copolymer or ethylene-vinyl ace- 

tate based copolymer, and cellulose resin are preferable, with more preference given to ethylene-vinyl acetate 
copolymer and cellulose resin. vmyi acetate 

These thermoplastic resins may be used singly or in combination. 
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In the present Invention, the thermoplastic resin used as a component of the peeling layer preferably has 
ameltaHjpofotc^^ 

res,ns exempted above, or a mixture thereof whose melting point or softening point falls InTesTTges 
The peeling layer may contain a colorant 

not ^Th!!* *jHT^ S 8 C ° l0rantl te COntent 13 nomal| y 001 more *an ^ weight, preferably 
not more than 20% by weight of the total components of the peeling layer 

invpSn^^T^ C0 " tain ^^rnponents as necessary, as long as the object of the present 
invennon fe not interfered with. Examples of such other components Include higher fatty acids, higher Joohob 

T * ^ ^. T" n0m,a " y ranfles 02 to 4 "m. Preferably from O^toZS urn. 
the iete^h?^? d !T ibed abOV8 ' *• contain a surfactant for adjusbng 

Lvf^. ^ °l eXamPleS * SUrfaCtantS ^ for P^ent invention include compounds with a 
£2S ^ ^ 030 f° "e added inorganic or organic micrograms such as metal powder and 
silica gel and oils such as linseed oil and mineral oa. K 

SSKIEf?" 8 * 11,686 lay6R! fram * e by heating frornTe back face (the side 

in £££ T" not ^ed) of the support using a thermal head, for insLce. 
Inother words, the peeling layer makes the hot melt Ink layer to be rapidly peeled and transferred onto the 

filmstrengmandomermechank^propertiesofthehotmeltinklayer. 
C.2. Formation of character-information-bearing image 

transfer recording method. It Is described for the case where a thermal head, the most typical source of heat. 

■taeSta ^JSStST °l "S ^ °? inkSh66t ^ ^ ima 9e-receMng surface of the substrate are 
S^cSTJZSLT^ ^ ^ Pr ° Vidinfl P u,se by means of a thermal head from 

^ce^sTio^ 
beaJng^^^ 

D. Transparent protective layer 

t^^ri" PUn ^ 6S ° f Pr0VWin9 the ""W-nt protective layer are as follows. In forming a setting pro- 

1?d1S7 ' ^T^ 9 Pr0dUCt 361 by UV irradia,ion to im P rove «- Protection durabili^ and 
TZZTrZ ' ma9 ! °' the ^^rding material, if the coating agent containing a UV^ettingVesin 
?n Tt JZ?r n f T d T n ^ M °^"^ ^ blure ' discoloration and other failures are caused 

lSUSS!^!T K ^ m9 age f0fmed by sub,imation dye - due 10 ** action of w -^*«8 resin 

dHtri P ? a9ent * WhiCh hampere 1,16 ob ^nrnent of a distinct image. To overcome this 

dSnct ^ diSCO,0ration of *• ^Wimation dye and hence keep the formed 

<iete7lZT ( T^!^r ,a/er S ;° U ' d be Pr0Vided 3,80 f0r pur "° se of effectivelv Panting the 
!m2^£SJSF h deCOmpos,t,on and reacti0 " with other substances) and discoloration of the sub- 
l.mabon dye by the UV .rradiation during formation of the setting protective layer 

P^c^ 

rfHfi,? SUmma f rize ' * e ^"irements of the transparent protective layer include transparency, minimization of 
drffusrve rn.grat.on of sublimation dye. minimfcation of UV interference on the sublimaL dye dur " iaadt 
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aj£nt. and aV ° idance * the oon,act fte coaUn « a 9 ent ^ *• sublimation dye during coating the coating 

The region coated by the transparent protective layer may cover the gradation-information-bearing image 
layer alone or both the gradabon-infomiation-bearing image layer and the character-information-bearing image 
■oyer • 

0.1. Configuration of the transparent protective layer 

Atransparent protective layer meeting these requirements can be formed with the hot melt compound des- 
cribed In Japanese Patent O.P.I. Publication No. 183881/1988. line 9. lower left column, page 9 through line 
16. upper left column, page 1 0 and the thermoplastic resin exemplified In the same publication, line 1 6. upper 
leftcolumn. page 10 through line 9, lower left column, page 11. 

It Is also effective to add a UV absorbent to the transparent protective layer in protecting the gradation- 
Woimation-bearing image from ultraviolet rays during setting of the UV-setting prepolymer by UV irradiation 
of a coating agent containing it 

Examples of UV absorbents include the compounds exemplified In the description of the image-receiving 
idyer. 

Varying depending on the type of compound, the contents of these substances in the transparent protective 
layer can be determined experimentally for each compound 

The thickness of the transparent protective layer Is normally 0.5 to 20.0 nm, preferably 1.0 to 10.0 urn in 
view of uniform coatabflity of UV-setting resin. 

D.2. Transfer sheet for protective layer formation 

To form a transparent protective layer on the gradation-information-bearing image, it Is preferable to use 
a transfer sheet for protective layer formation. 

The transfer sheet for protective layer formation can be configured with a peeling layer, a transparent pro- 
tective layer, and an adhesive layer formed as necessary, all formed on the support in this order. 

A preferred mode of the transfer sheet for the formation of transparent protective layer is such that a pro- 
tective layer formation sheet portion, comprising the peeling layer and the transparent protective layer formed 
in this order, and a hot melt Ink sheet portion, are separately formed on the support 

In this transfer sheet the hot melt ink sheet permits formation of a character-information-bearing image on 
the image-receiving surface of the substrate while the protective layer formation sheet portion permits simul- 
taneous formation of a transparent protective layer on the gradation-information-bearing image surface formed 
on the image-receiving layer of the substrate. 

The hot melt ink sheet portion may be configured with the layer structure described in the paraqraoh "C 1 
Hot melt ink sheer. - * 



E. Setting protective layer 



In the image-recording material of the present invention, a substantially transparent setting protective layer 
set by UV irradiation is formed on the entire surface of the substrate having a gradation-information-bearing 
image and a character-information-bearing image. 

The setting protective layer can be formed by coating a coating agent containing a UV-setting resin on the 
substrate, followed by UV irradiation. 

E.1. Coating agent 

The coating agent can be formed with a composition whose major components are a UV-setting prepolymer 
and a polymerization initiator. 

The UV-setting prepolymer includes prepolymers having two or more epoxy groups in their molecular struc- 
ture. Examples of such prepolymers include alicyclic polyepoxides, polybasic acid polyglycidyi esters, polyhyd- 
nc alcohol polyglycidyi ethers, polyoxyalkylene glycol polyglycidyi ethers, aromatic polyol polyglycidyi ethers 
hydrogenated polyglycidyi ethers of aromatic polyol, urethane polyepoxy compounds and epoxidated 
polybutadienes. These prepolymers may be used singly or in combination. 

The content of prepolymers having two or more epoxy groups in their molecular structure in the coating 
agent ts preferably not less than 70% by weight. 

The polymerization initiator is preferably a cationic polymerization initiator, specifically an aromatic onium 
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salt 



Examples of such aromatic onhim salts include phosphonium salts and other salts of elements in Gtoud 
Va in the periodic table of elements such as triphenylphenacylphosphonium hexafluorophosphate. sulfonium 
salts and other salts of element in Group Via such as trfphenylsuffonium tetrafluoroborate. triphenylsulfonium 
hexafluorophosphate. Tris(44hiomethoxypheny0sulfonium hexafluorophosphate and triphenylsulfonium 
hexafluoroantlmonate and iodonium salts and other salts of elements In Group Vila such as diphenyfiodonium 
chloride. 

How to use these aromatic onlum salts as cattonic polymerization initiators for polymerization of eooxv com- 
pounds is described in detail in US Patent Nos. 4.058,401. 4.069.055. 4,101.513 and 4.161.478. 

Preferable canonic polymerization initiators are sulfonium salts of elements in Group Via, with more pre- 
ference given to triaryi sulfonium hexafluoroantimonate from the viewpoint of UV settability and UV-seffino 
composition storage stability. a 

The cattonic polymerization initiator content in the coating agent is preferably 3 to 20% by weight more 
preferably5to 12% by weight Cattonic polymerization initiator contents lower than 1% byweightof the coating 
agent are undesirable because they can extremely decrease the setting speed during UV irradiation 

In addition to the above-mentioned epoxy setting resins, radical polymerizable resins such as monofunc- 
tional or polyfunctional acrylate compounds are included in UV-setting resins. 

The coating agent may contain surfactants such as oils, especially silicone oil. and saicone-alkytene oxide 
copolymers (e.g.. L-5410. commercially supplied by Union Carbide), silicone oil containing aliphatic epoxides 
and fluorocarbon surfactants such as FO-171 and FO-430. commercially supplied by 3M. and Megafac F-141 ' 
commercially supplied by Dainippon Ink and Chemicals Inc. 

The coating agent may further contain vinyl monomers such as styrene. p-methylstyrene. methacryiates 
and acryiates. celluloses, and monoepoxides such as thermoplastic polyester, phenylglycidyl ether silicon- 
containing monoepoxide and butylglycidyl ether, as long as the effect of the present invention is not interfered 
with. 

The coating agent may contain inert components, including fillers such as talc, calcium carbonate alumina, 
silica, mica, barium sulfate, magnesium carbonate and glass, dyes, pigments, thickening agents, plasticizers 
stabileers. leveling agents, coupling agents. tacWfiers. wettability improvers such as silicone group containing 
activators and fluorocarbon group containing surfactants, and other various additives. The coating agent may 
also contain small amounts of solvents showing almost no reaction with the cattonic polymerization Initiatorsuch 

during teSnT ^ ket ° ne ° hl0ri<le fWthe PUrPOSe ° f lmprovin9 *• fluidit y of me eoatfofl a^nt 

E.2. Coating method and conditions 

Coating of the coating agent to the surface fo the substrate can be achieved Dy coating the coating agent 
as such or after being adjusted to appropriate viscosity by the addition of solvent etc. if necessary, on the surface* 
of the substrate by ordinary coating means such as a double roll coaler, slit coater. air knife coater. wire bar 
coater, slide hopper and spray coater. 

By one of these coating methods, a coating layer with the coating agent is coated on the surface of the 
base to a thickness of normally 0.1 to 30 jim, preferably 1 to 14 jim. 

After coating, the coating layer with the coating agent is irradiated with UV, whereby polymerization or set- 
ting reaction of the UV-setting prepolymer in the coating agent proceeds. 

Here, •ultraviolet (UV)" means light in the UV band, including light beams involving light in the UV band 
Consequently. UV irradiation includes solar ray irradiation, low voltage mercury lamp irradiation, high voltage 
mercury lamp irradiation, ultrahigh voltage mercury lamp irradiation, carbon arc irradiation, metal halide lamp 
irradiation and xenon lamp irradiation. 

U V irradiation is preferably conducted in an inert gas atmosphere such as air. nitrogen gas or carbon dioxide 

gas. 

Although UV irradiation time varies depending on the type of irradiation light source in the UV band it is 
normally 0.5 second to 5 minutes, preferably 3 seconds to 2 minutes. When the irradiation time is short, a large 
light sources with high irradiation intensity is required; when the irradiation time is long, a small light source 
with low irradiation intensity can be used, though the use of a light source with low irradiation intensity requires 
long setting action time, which is unadvantageous from the viewpoint of process efficiency. In the present inven- 
tion, however, a setting film with practically satisfactory strength can be formed by 3 seconds to 2 minutes of 
irradiation using a UV lamp with 200 W or lower output 

Setting time can be shortened by heating the film of the coating agent at before or after UV irradiation 
When such heating is conducted, heating temperature is preferably 30 to 80»C. Before UV irradiation, heating 
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time at the heating temperature may be long or short, but after UV irradiation, heating time is preferably 1 to 
120 minutes. 

EXAMPLES 

The present Invention is hereinafter described in more detail by means of the following working examples 
and comparative examples. In the description below. part(s)" means *part(s) by weight". 

Examples 1 through 6 

(1) Formation of Image-receiving layer 

After coating an image-receiving layer coating liquid having one of the following compositions a. b and c 
on a 100 urn thick -White Pet* (W-400, produced by Dta FoD K.K.*) using a wire bar. the coating was dried 
using a dner and heated in an oven at 120°C to completely eliminate the solvent to yield a 5 urn thick imaae- 
receiving layer. a 



Composition a: " 

Vinyl chloride resin (TK-300, produced by Shin-Etsu 

Chemical Co., Ltd.) 9>5 parts 

Modified silicon resin (X-24-8300, produced by 

Shin-Etsu Chemical Co., Ltd.) 0 .5 parts 

Methyl ethyl ketone 72 . 0 parts 

Cyclohexanone 18>0 parts 

Composition b: 

Vinyl chloride resin (*Leuron Q640*, produced by 

Tosoh Corporation) ' 9<5 parfcs 

Modified silicon resin (X-24-8300, produced by 

Shin-Etsu Chemical Co., Ltd.) 0.5 part 

Methyl ethyl ketone 12Q parts 

Cyclohexanone 18 0 parts 
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Composition c: 

Polyester resin (Vylon 290, produced by Toyobo 

C °" Ltd -> 8.0 parts 

Polyfunctional isocyanate compound 

(Coronate HX, produced by Nippon Polyurethane 

Industr y> - 1.0 parts 

Modified silicon resin (KF-393, produced 

by Shin-Etsu Chemical Co., Ltd.} q.5 part 

Modified silicon resin (X-22-343, produced 

by Shin-Etsu Chemical Co., Ltd.) o.5 part ' 

Methyl ethyl ketone 72-0 parts 

Cyclohexanone 



18.0 parts 



(2) Preparation of ink sheet for thermal transfer recording 



On the corona-treated surface of a 6 um thick polyethylene terephthalate film support was coated and dried 
an ink layer coating liquid with the following composition by the wire bar coating method to a dry thickness of 
1 jun. On the back face, not subjected to corona treatment, one or two drops of silicone oil (X-41 . 4003 A, pro- 
duced by Shin-Etsu Chemical Co., Ltd.) were dropped using a syringe and spread over the entire surface for 
a back face coating treatment to yield three kinds of ink sheets for thermal transfer recoiling with yellow 
magenta and cyan colors, respectively. 

Ink layer coating liquid 

Dispersion dyes 

a) Yellow: MS Yellow (produced by Mitsui Toatsu Chemicals 

Inc -> 3 parts 

b) Magenta: MS Magenta (produced by Mitsui Toatsu 
Chemicals Inc.) 5 parts 
a) Cyan: Kayaset Blue 136 (produced by Nippon Kayaku Co., 
LtdJ 4 parts 

Polyvinyl butyral (BX-1. produced by Sekisui Chemical Co., Ltd., Tg 85.5°C. acetal conversion degree 64 
mol%, acetyl group content not more than 3 mol%) 5 parts for each 
Toluene 40 parts for each 

Methyl ethyl ketone 40 parts for each 
Dioxa ne 1 0 parts for each 
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(3) Formation of image 

The image-receiving layer of the image-receiving sheet for thermal transfer recording prepared in (1) above 
and the ink layer of the ink sheet for thermal transfer recording prepared in (2) above were superposed and 
heated from the thermal transfer recording ink sheet side under conditions of 0.23 W/dot output, 0.3 to 4.5 msec 
pulse width and 16 dots/mm dot density using a thermal head to form a personal facial image with gradation 
on the image-receiving layer. 

(4) Preparation and transfer of UV-absorbing resin transfer sheet 

A UV-absorbing resin layer coating liquid having either of the following compositions a and b was coated 
on a 4.5 urn thick polyethylene terephthalate film (support) to yield a UV-absorbing resin transfer sheet having 
a 3 um thick UV-absorbing resin layer. 

UV-absorbing resin layer coating liquid a: 



Polyester resin (Vylon 200, produced 

by Toyobo Co., Ltd.) 6 . 0 parts 



UV absorbent 2, 4-dihydroxybenzophenone 4.0 parts 

Methyl ethyl ketone 90.0 parts 

UV-absorbing resin layer coating liquid b: 

Polyester resin (Vylon 200, produced 

by Toyobo Co., Ltd.) 8.0 parts 

UV absorbent 2, 4-dihydroxybenzophenone 2.0 parts 

Methyl ethyl ketone 90.0 parts 

Next, the image-receiving sheet for thermal transfer recording and the UV-absorbing resin transfer sheet 
were superposed so that the personal facial image obtained in (3) above was covered with the UV-absorbing 
resin layer. After heating at 120°C from the back face of the UV-absorbing resin transfer sheet using a heat 
roller for 1 to 2 seconds, the support was peeled to transfer the UV-absorbing resin layer onto the image. 

(5) Preparation, coating and UV-setting of UV-setting resin layer coating liquid 

Next, the following UV-setting resin layer coating liquid was coated on the surface of the image-receiving 
layer including the UV-absorbing resin layer to a coating amount of 10 g/m 2 by the wire bar method, followed 
by setting the UV-setting resin layer coating liquid under the following setting conditions to yield a UV-setting 
resin layer (setting protective layer). 
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UV-setting resin layer coating liquid: 

Bis (3/ 4-epoxy-6-methylcyclohexylmethyl) 

adipate (ERL-4299, produced by UCC) 70 parts 

Bisphenol A glycidyl ether 10 parts 

1,4-butanediol glycidyl ether 13 parts 

Triaryl sulfonium f luoroantimony 7 parts 

UV-setting conditions 

Ught source: 60 W/cm* high voltage mercury lamp. 
Irradiation distance: 10 cm 
Irradiation mode: light scanning at 3 cm/minute. 
The thermal transfer image-recording materials obtained through the procedures (1) through (5) were sub- 
jected to a light fastness test, In which they were stored in a xenon weather meter for 72 hours and then mac- 
roscopically evaluated with respect to image discoloration and fading using the following criteria 
The results are shown in Table 1. 
A: Almost no change In hue. 

B: Slight discoloration or fading, but not so severe that the commercial value is lost 
C: Considerable discoloration and fading. 

For a solvent resistance test, recorded images were rubbed with methyl ethyl ketone soaked absorbent 
cotton to determine whether the image disappeared or not 
B: No change in image upon rubbing. 

C: Upon rubbing, dyes dissolved in the solvent and the image disappeared. 
Comparative Examples 1 through 3 

Thermal transfer image-recording materials were prepared and evaluated in the same manner as in Exam- 
ples 1 , 3 and 5 except that the UV-absorbing resin layer coating liquid a or b was replaced with a coating liquid 
having the following composition c. The results are shown in Table 1. 

UV-absorbing resin layer coating liquid c: 

Polyester resin (Vylon 200, produced 

by Toyobo Co., Ltd.) 
Methyl ethyl ketone 



10.0 parts 
90.0 parts 



Comparative Examples 4 through 6 

Thermal transfer image-recording materials were prepared and evaluated in the same manner as in Exam- 
ples 1, 3 and 5 except that the UV-absorbing resin layer was not formed. The results are shown in Table 1. 

Comparative Examples 7 through 9 

Thermal transfer image-recording materials were prepared and evaluated in the same manner as in Exam- 
ples 1, 3 and 5 except that the UV-setting resin layer was not formed. The results are shown in Table 1. 
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Table 1 
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The thermal transfer image-recording material of the present invention exhibits excellent light fastness for 
long periods with no image discoloration or fading because the image formed on the image-receiving layer is 
covered with the UV-absorbing resin layer and UV-setting resin. In addition, it is durable against solvents etc 
and thus offers excellent image preservability. It is also excellent in the prevention of image falsification. With 
these favorable features, the thermal transfer image-recording material of the present invention can be used 
as a high quality image source for identification photographs and other fields. 

Preparation of cards according to the present invention are hereinafter described in detail by means of 
some examples. In the description below. "part(s) w means "part(s) by weight". 
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Example A1 

(1) A carried image-receiving sheet was prepared as follows. A 150 urn thick hard transparent vinyl 
chloride sheet was hot melt adhered to both faces of a 450 urn thick hard white vinyl chloride sheet to yield a 
750 tim thick wide white vinyl chloride sheet, which was then coated with an image-receiving layer coating liquid 
with the following composition by the wire bar method and dried to eliminate the solvent to yield a 4,0 urn thick 
image-receiving layer. 

Composition of the image-receiving layer coating fiquid 

Vinyl chloride (TK-600, produced by Shin-Etsu Chemical Co., Ltd.) 9.9 parts 
Solvent (methyl ethyl ketone/cydohexanone=8/2) 90.0 parts 

Silicon resin (mold releasing agent) (X24 8300, produced by Shin-Etsu Chemical Co., Ltd.) 0.1 part 
Next, on the support surface opposite to the image-receiving layer was coated and dried a writing layer 

coating liquid with the following composition to yield a 40 urn thick writing layer. 

The wide Image-receiving sheet thus obtained was cut into an image-receiving sheet with a card size of 

54.0 mm x 85.5 mm. 

Composition of the writing layer coating liquid 

Colloidal silica 2J5 parts 

Gelatin 7.0 parts 

Hardener (Formula A) 0.5 part 

Water 90 parts 



Formula A 

ONa 

(2) An ink sheet for sublimation thermal transfer recording was produced as follows. 

On the corona-treated surface of a 6 urn thick polyethylene terephthalate film support was coated and dried 
an ink layer coating liquid with the following composition by the wire bar coating method to a dry thickness of 
1 |im so that the polyethylene terephthalate sheet was colored into yellow (Y), magenta (M) and cyan (C) colors 
in the longitudinal direction. On the back face, not subjected to corona treatment, one or two drops of silicone 
oil (X-41. 403A. produced by Shin-Etsu Silicone Co.. Ltd.) were dropped using a syringe and spread over the 
entire surface for a back face coating treatment to yield three ink sheets for thermal transfer recording with Y 
M and C colors, respectively. 

Yellow ink layer coating liquid 

Yellow dispersion dye: MS Yellow 

(produced by Mitsui Toatsu Senryo K.K.) 3 parts 
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Polyvinyl butyral (BX-l, produced by Sekisui Chemical 
Co., Ltd., degree of polymerization 1700, 
Tg 85.5°C, acetal conversion degree 64 mol%, 
acetyl group content not more than 3 mol%) 

5 parts 

Polyester-modified silicone (X-24-8310, produced 

by Shin-Etsu Chemical Co., Ltd.) 0.4 part 

Toluene 40 parts 

Methyl ethyl ketone 40 par ts 

Dioxane 10 parts 

Magenta ink layer coating liquid 

Magenta dispersion dye: MS Magenta (produced 

by Mitsui Toatsu Senryo K.K. ) 5 parts 

Polyvinyl butyral (BX-l, produced by Sekisui Chemical 
Co., Ltd., degree of polymerization 1700, 
Tg 85.5°C, acetal conversion degree 64 mol%, 
acetyl group content not more than 3 mol%> 

5 parts 

Polyester-modified silicone (X-24-8310, produced 

by Shin-Etsu Chemical Co., Ltd.) 0.4 part 

Toluene 40 parts 

Methyl ethyl ketone 40 parts 

Dioxane 10 parts 
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Cyan ink layer coating liquid 



Cyan dispersion dye: ' Kayaset Blue 136 (produced 
by Nippon Kayaku Co., Ltd.) 4 

Polyvinyl butyral (BX-l, produced by Sekisul 
Co., Ltd., degree of polymerization 1700, 
Tg 85.5°C, acetal conversion degree 64 mol%, 
acetyl group content not more than 3 mol%) 

5 parts 

Polyester-modified silicone (X-24-8310, produced 

by Shin-Etsu Chemical Co., Ltd.) 0#4 part 

Toluene 

40 parts 

Methyl ethyl ketone 

40 parts 

Oioxane 

10 parts 

(3) A sheet having a hot melt ink layer and a transparent protective layer was produced as follows. A hot 
melt ink layer coating liquid was coated by the wire bar method and dried on one side of the surface of a 4 5 
^m^p^lye^neterephthalatesheettoyielda 1^|imthlckhotmeltinklayer. Also, a transparent protective 
layer coating liquid havmg the following composition was coated by the wire bar method and dried on the non- 
coated portion of the surface of the sheet on which the hot melt ink layer was formed as above to yield a 3 0 
lim thick transparent protective layer. 

A hot melt Ink layer and a transparent protective layer were thus separately formed on one face of the 
polyethvleneterephthalate sheet On the face opposite to the hotmelt inklayerof the polyethylene terephthalate 
a^rieMn^a^ 3ntl " StiCkin9 ^ C ° afin9 ' iquid havln9 0x6 fo,,owin 9 composition to yield a 0.6 thick 

Composition of the hot melt ink layer coating liquid 
Carnauba wax 

1 part 

Ethylene-vinyl acetate copolymer (EV 40Y, produced 

by Du-Pont Mitsui Chemical Co., Ltd.) i part 

Carbon black 

6 parts 

Phenol resin (Tamanol 521, produced 

by Arakawa Chemical Industry Ltd.) 12 parts 

Methyl ethyl ketone Qrt 

80 parts 
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Composition of the transparent protective layer coating liquid 

Polyester resin (Vylon 200, produced 

by Toyobo Co., Ltd.) 6 ^ 5 parts 

UV absorbent 2 / 4-dihydrooxyben 2 ophenone 3.5 parts 

Methyl ethyl ketone (solvent) 90 parts 

Anti-sticking layer coating liquid 

Nitrocellulose 3 parts 

Acryf silicon resin 7 parts 
Methyl ethyl ketone 90 parts 

(4) Preparation of UV-setting resfn containing coating liquid 

A UV^etting resin containing coating liquid with the following composition was prepared. UV-setting resin 
containing coating liquid ' - ~ ^ ~ " " " ~~ " 9 



Bis (3, 4-epoxy-6-methylcyclohexylmethyl) 


adipate 




(ERL-4299, produced by UCC) 


70 


parts 


Bisphenol A glycidyl ether 


10 


parts 


1,4-butanediol glycidyl ether 


13 


parts 


Triaryl sulfonium f luoroantimony 


7 


parts 



(5) An image-recording material was produced as follows. The image-receiving layer of the image-receiving 
sheet and the sublimation dye containing layer of the ink sheet for sublimation thermal transfer recording were 
superposed and heated from the sublimation thermal transfer recording ink sheet side under conditions of 0.23 
W/dot output 0.3 to 4.5 msec pulse width and 16 dots/mm dot density using a thermal head to form a personal 
facial image with gradation. 

Next, after transferring the transparent protective layer onto the image-receiving layer of the image-receiv- 
ing sheet with the transfer area was slightly larger than the personal facial image so that the transparent pro- 
tective layer completely covered the surface of the personal facial image formed on the image-receiving layer 
of the image-receiving sheet as follows, the hot melt ink layer was superposed thereon and heated under con- 
ditions of 0.5 W/dot output, 1.0 msec pulse width and 16 dots/mm dot density using a thermal head to transfer 
the character information. The transparent protective layer was heated at 120°C using a heat roller for 1 2. sec- 
onds, after which the support was peeled off, whereby it was easily transferred onto the image-receiving layer. 

The UV-setting resin containing coating liquid was coated on the surface of the image-receiving layer bear- 
ing the character information image and personal facial image to a coating amount of 10 g/m* followed by set- 
ting of the UV-setting resin containing coating liquid under the following setting conditions to yield a setting 
protective layer. 

UV-setting conditions 

Light source: 60 VWcm 2 high voltage mercury lamp. 

Irradiation distance: 10 cm 

Irradiation mode: Light scanning at 3 cm/minute. 
The image-recording material thus obtained is designated as Example A1. 
(6) The following evaluation was made. 

1) Appearance: The samples were compared with respect to appearance and commercial value. 

2) Prevention of forgery and alteration 

i) The surface protective layer on the image-receiving layer was peeled at 80°C and observed for the 
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peeling state. 

iQ Falsiftability of data written on the image-receiving layer 
3) Durability: Determined by rubbing the sample surface with a pencil with a hardness H 
The results are shown in Table 1 . 

Comparative Examples 10 through 13 

Samples were prepared In the same manner as in Example A1 except that the UV-setting resin protective 
layeralowwasnotfon^toyieldasarnpleofCom 

r^ 50 '?? T^* c l Com P arative E* 3 " 1 ^ 1 2 was thermally fused with a commercially available pouch fflm 
(produced by Nippon GBC. 100 urn) using a simple laminator (LPC 170. produced by Fuji PlasfcEoo 
at 140°C to yield a sample of Comparative Example 13. J KBcBl ^ 

are sS JnTaTiS* ^ °* 10 Perf ° rmanC8 «" * esam * 88 ,n A1. The results 

From these results, it is evident that the samples in Comparative Examples all had a critical failure for the 
useaslDoud v*flemesa,rtfeofEx^ 

ance, prevention of forgery and alteration and durability «c«ieni manor appear- 



Table Al 





Appearance 


Prevention of forgery 
and alteration 


Durability 


Example Al 


Beautiful 


1) Substrate destroyed 

2) Impossible 


No flaw 


Comparative 
Example 10 


Beautiful 


1) Transparent 
protective layer 
destroyed 

2) Very easy 


Character 
image 
difficult 
to read 
out. 


Comparative 
Example 11 


Dye blur and UV fading 
in the photographic 
image are considerable 
during coating the UV- 
setting resin 


1) Substrate destroyed 

2) Impossible 


No flaw 


Comparative 
Example 12 


Gloss is less than Ex. 
Al 


1) Substrate destroyed 

2) Very easy 


Character, 
image 
easily 
damaged 


Comparative 
Example 13 


Less surface gloss 
than Example 1 

Gloss is less* than Ex. 
Al Image slightly 
blurred 


1) Easily detachable 
from the adhesion 
interface 

2) Falsifiable 


Surface 
scratches 



Examples A2 through A5 and Comparative Examples 14 through 17 

Next, the amount of mold releasing agent added to the image-receiving layer in Example 1 was chanced 
as shown .n Table 2. and the UV-setting resin coatability was determined and the peeling status oTtt surfS 
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as 



protective layer on the image-receiving layer at 80«C was observed 

SnSST f 9 ,ayefWere re P ,aced ^ the pouch film used in Comparative Example 4 

° f ^P^e Examples 14 through 17. Lpective^ ' 
The evaluation criteria in TaWeA2 are as follows. 
A: Very good. 
B: Good. 

C: Slight uneven coating occurred, though commercial value was retained. 



10 
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Amount of mold 
releasing agent 
added 


Coatability 


Adhesion 


Example A2 


0.5 part by weight 


A " " 


A 


Example A3 


1.0 


A 


A 


. Example A4 


2.0 


B 


B 


Example A5 


2.5 


C 


B 


Comparative 
example 14 


0.5 part by weight 


Interfacial p 


eeling 


Comparative 
example 15 


1.0 


Interfacial peeling occurred 
even at normal temperature 


Comparative 
example 16 


2.0 


Interfacial peeling occurred 
even at normal temperature 


Comparative 
example 17 


2.5 


Interfacial peeling occurred 
even at normal temperature 



40 Examples A6 through A9 
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50 



was ^SSdT T 6 man " er 38 10 Examp ' e 1 6XCept ** "» trans P arent P-"*" 

T^Tnh 88 • hown be,OW " and 0,31 *" UV absorbent was replaced with 2-hyd- 

maxlrr? U m f S a ?^ er T^J" 3 xenon weather ™«» «* ™ hours, reflection density reduction in the 

IT' tIT T ^ P 0 " ^ dye 101396 was dete ^n«d ^ing PDA65. produced by Konfca Corpor- 
al. Transparent protective layer Upper layer com^ 
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Polyparabanic acid (XT 4, produced ^ 

by Tonen Sekiyu kagaku K.K. ) g -5 par ts 

Silicon resin powder (Tospearl 108, Toshiba Silicone 

Co " Ltd ' } 0,5 part 

1,4-dioxane 90 parts 

Upper layer thickness 0.2 Jim 

Lower layer composition 

Coating liquid with the same weight ratio as in 
Example 1 except for the UV absorbent. 
Lower layer thickness 2.0 Jim 



Table A3 





Amount of CJV 
absorbent added 
(part by weight) 


Density 
reduction 


Example A6 


0.0 


-0.10 


Example A7 


0.7 


0.05 


Example A8 


2.2 


-0.03 


Example A9 


6.5 


0.02 


Comparative 
example 12 




-0.17 


Comparative 
example 13 




-0.14 



According to the method of the present invention: 

(1) a card-sized image-recording materia! can be produced rapidly, 

(2) laminate film cutting dust does not occur during production of the image-recording material because 
no film is laminated on the image formation surface, 

(3) since a transparent protective layer is formed on the surface of the sublimation dye image, even when 
a coating liquid containing a UV-setting resin is coated and set by UV irradiation, the sublimation dye image 
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is not affected at all; therefore, a distinct gradation, image can be formed with no damage in the production 
process, and 

(4) since the setting protective layer, formed with UV-setting resin, and the image-receiving layer have been 
adhesively unified unseparatabte, neither the gradation image nor character information image is forgeable 
or alterable; therefore, an image recording material with high reliability for the information borne by the 
image and with high image durability. 

ABSTRACT OF THE DISCLOSURE 

The object of the present Invention is to provide a thermal transfer image-recording material which offers 
improved image preservabflity, prevents the falsification of the image or the thermal transfer Image-recording 
material itself and offers improved image durabifty, and a method of its production. 

The thermal transfer tmageweawding material of the present invention comprises a support and an ima- 
ge-bearing image-recefving layer, a UV-absorbing resin layer and a UV-setting resin layer, all formed on the 
support in this order. 

In the production method of the present invention, the image-receiving layer of the image-receiving sheet 
for thermal transfer recording, comprising the support and the image-receiving layer, and the ink layer of the 
inksheet for thermal transfer recording, havingtfie ink layer containing heat diffusible dye, are superposed and 
imagewise heated to n^gjate the heat diffusible dye to me image-receiving layer, where image is formed. Next, 
this image formation surface is coated wfth the UV-absorttng resin layer and then coated with the UV-setting 
resin layer, which is then set by UV irradiation. 

in the preparation of cards, the object of the invention is to provide an unforgeable, unalterable card-sized 
image-recording material which can be produced rapidly without using a laminate film and with no damage of 
sublimation dye image even in UV Irradiation and which have a distinct transparent image. 

The image-recording material of the present invention essentially comprises ©substrate, a layer bearing 
a personal facial image formed on the surface thereof with sublimation dye by sublimation thermal transfer, a 
layer bearing a character or other image formed on the surface of the substrate by hot melt thermal transfer or 
sublimation thermal transfer, a transparent protective layer protecting the image formed with sublimation dye, 
and a substantially transparent setting protective layer set by UV irradiation on the entire surface of the sub- 
strate, having the transparent protective layer, the layer bearing the facial image and the layer bearing the 
character or other image. 

The method of producing an image-recording material of the present invention essentially comprises a pro- 
cess in which a personal facial image is formed with sublimation dye by sublimation thermal transfer on the 
image-receiving layer on the surface of the substrate, a process in which a character or other image is formed 
on the image-receiving layer of the surface of the substrate by hot melt thermal transfer or sublimation thermal 
transfer , a process in which a transparent protective layer is formed on the surface of the layer bearing the sub- 
limation thermal transfer image, and a process in which a substantially transparent setting protective layer set 
by UV irradiation is formed on the entire surface of the substrate, having the transparent protective layer, the 
layer bearing the facial image and the layer bearing the character or other image. 



Claims 

1. A thermal transfer image material comprising a support having thereon an image-receiving layer having 
an image therein, a transparent UV absorbing layer and a transparent UV set resin layer in this order. 

2. A material according to claim 1 wherein the support is a card size substrate and the image-receiving layer 
comprises: 

(a) a transferred gradation-information-bearing image provided by a sublimation dye; and 

(b) a transferred character-information-bearing image provided by a hot melt thermal transfer method 
or by a sublimation dye; and 

wherein the part of the image-receiving layer having the transferred gradation-information-bearing 
image provided by the sublimation dye is covered by the UV absorbing layer; and 

the entire surface of the coated card size substrate is coated with the UV set resin. 

3. A material according to claim 1 or 2 wherein the thickness of the image-receiving layer is from 1 to 50 urn. 

4. A material according to claim 3 wherein the thickness is from 1 to 30 jim. 
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5. A material according to any one of the preceding claims which is in the form of an I0 card. 

6. A process for manufacturing a thermal transfer image material as defined in any one of the preceding 
claims which comprises: 

(a) forming a thermal transfer image-receiving layer on a support 

(b) superposing on the Image-receiving layer a layer containing a thermal-transferable ink with a binder 
provided on a support; 

(c) imagewise heating the superposed layers In contact with each other so that an knage is transferred 
to the image-receiving layer; 

(d) removing the layer containing the thermal-transferable ink; 

(e) forming a transparent UV absorbing layer on the image-receiving layer; 

(0 forming a transparent UV setting resin layer on the UV absorbing layer; and 
(g) setting the UV setting resin by UV irradiation. 

7. A process according to claim 6 wherein the support is a card size substrate, wherein a gradation-infor- 
mation-bearing image is transferred to the imagenreceiving layer by a sublimation dye, and a character- 
information-bearing image is transferred to the image-receiving layer by a hot melt thermal transfer, 
wherein the UV absorbing layer is coated on the image-receiving layer where the gradation-information- 
bearing image is transferred with the sublimation dye. and wherein the entire surface of the coated card 
size substrate Is coated with the UV setting resin. 



8. 



A process according to claim 6 or 7 wherein step (c) is carried out by heating the superposed layers from 
the side of the layer containing the thermal-transferable ink. 

9. A process according to any one of claims 6 to 8 wherein the thermal transferable ink comprises a sublim- 
able dye and a binder or hot melt pigment 
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FIG. 3 
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